1 What evolution is and isn’t 


Introduction 


Theodosius Dobzhansky (1973) famously stated that “nothing in biology 
makes sense except in light of evolution.” While certain individuals and 
groups may disagree with this statement, as we shall see in Chapters 2 and 
4, it is first important to spell out what we actually mean by the term, par- 
ticularly in its scientific context. This is a necessary undertaking because, 
unfortunately, evolution has been grossly misunderstood and misrepre- 
sented. As an example, consider Figure 1.1. 

This diagram has become commonplace in the global and popular cul- 
ture, and it wouldn’t be inaccurate to claim that it has become the central 
token for representing evolution. While this may be, the diagram is errone- 
ous. This diagram has played an important role in perpetuating the belief 
that humans are derivatives of monkeys (Hatcher 2018, 91). Given how 
such misconceptions are deeply entrenched in our societies, it is impor- 
tant to unpack evolution prudently and explain the various principles that 
underlie it in a stepwise fashion. The following, then, is a primer on the 
science of evolution. This chapter may seem like a revision of the topic or 
redundant for the reader already acquainted with the science of evolution. 
If so, it is recommended to skip to the next chapter (but going through the 
conclusion may help with the rest of the book). Critics or sceptics of evo- 
lution may find this chapter to be rudimentary. That may be so, but this 
chapter is written to clarify the science of evolution in simple terms so as to 
set the stage for the theological discussion. There are several references that 
have been cited in the main text and endnotes for the critical or intrigued 
reader. 

This chapter has four parts. The first and second sections overview the 
scientific principles of evolution and the evidence for evolution, respec- 
tively. These sections will discuss the standard depiction of evolution called 
Neo-Darwinism or the Modern Synthesis. What separates Darwinism 
from Neo-Darwinism will be made clear when reviewing the history of 
the theory of evolution, which will be the third segment of this chapter.! 
The historical overview of evolution is necessary to appreciate how Charles 
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Figure 1.1 This picture depicts the common yet incorrect depiction in which an 
ape is transforming into a human linearly through intermediate stages. 


Darwin’s theory advanced and surpassed other competing theories. This 
section will also highlight some of the contemporary debates amongst evo- 
lutionary biologists some of whom are suggesting that Neo-Darwinism 
may need revising. Finally, the last section will review some of the major 
objections against evolution by critics. 


Principles of evolution 


Colloquially, the word “evolution” has a few connotations, but it generally 
invokes two possible (but non-exclusive) meanings. First, it means a form 
of change. To evolve entails a kind of transformation from one state to 
another. A second meaning associated with evolution is a development in 
a positive sense (Cambridge Dictionary 2020a; Oxford English Dictionary 
2020a). This is contrasted with negative developments which would 
be termed devolution (Cambridge Dictionary 2020b; Oxford English 
Dictionary 2020b). These colloquial conceptions have some parallels with 
the scientific definition of evolution but are also somewhat different. Given 
this disparity, we need to unpack the scientific term carefully to avoid any 
confusion. 


The basic idea 


As a Starting point, consider the different species that we are all familiar 
with. We have cats and dogs as pets, we see tigers in the zoos, we have flies 
that pester us daily, we have roses that we smell in gardens, we have trees 
to gives us shade on a bright sunny day, and we have ourselves, humans. All 
of these are different biological entities. Evolution tells us that even though 
we are all different, we share a lineage and a history. We are all biologically 
connected through the process of evolution. Consider a basic family unit. A 
child comes from his/her parents, who themselves come from grandparents, 
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who themselves come from grand-grandparents, and so on. This is com- 
monly observed and known. Where evolution goes a step further is that 
this same process applies to the entire biological kingdom. In other words, 
evolution informs us that humans came from a pre-human species that 
were just another product of an earlier species and so on. If we keep revert- 
ing in time, we will eventually start with the basic building blocks of life 
which started the process. Figure 1.2 captures this simple overview (notice 
the time span). 


Genotype and phenotype 


To understand the particulars of evolution, we need to create a distinc- 
tion between the genotype and phenotype (Urry et al. 2016, 274). Let’s 
go back to when parents have children. You’ll notice that, on an average, 
when people have children, they look similar to them but are also distinct. 
Biology explains as to why this may be. All biological entities have a basic 
biological unit called genes, and they make up our DNA. These contain 
the blueprints which govern how we eventually come to look like (e.g. hair 
colour), what kind of dispositions we may have (e.g. eating habits), and 
well-being (e.g. whether we are healthy or born with a disease). DNA is 
transferred carried over in children as packages known as chromosomes, 
and is usually a split mix of the parents (Urry et al. 2016, 254-268). Half 
of it comes from the mother, and the other half of it comes from the father. 
Given this distribution, we can now see why kids look similar and also 
distinct from their parents. At this point, the distinction between genotype 
and phenotype becomes helpful. The genotype is what biological entitles 
are on the genetic level, and phenotype is what they are on the observable 
level. When the genotype forms the phenotype, it is called a gene expres- 
sion (Urry et al. 2016, 335).* For example, if a child has genetic coding for 
having black hair, it will express black hair. The expression of genotypes 
into phenotypes is ubiquitous in the biological kingdom. This is summa- 
rised in Figure 1.3. 

Having clarified the general idea, it will be helpful at this stage to distin- 
guish between the process of evolution (how it occurs) versus the pattern of 
evolution (what occurs). Let us start with the former. 


Process of evolution 


The process of evolution can be heuristically divided into two parts. 
Microevolution is referred to as the changes between individuals within a 
species, e.g. two cats with different colours. Macroevolution is the change 
across species, e.g. fish evolving to reptiles (Urry et al. 2016, 484-550; 
Futuyma and Kirkpatrick 2017, 16). Fundamentally, they are both gov- 
erned by the same processes of heredity and variation. Heredity is what is 
genetically passed on from the parent generation to the daughter generation, 
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Figure 1.2 A timeline of evolution which shows the general development of life starting from 3.5 billion years ago. Between 3.5 billion 
years to 550 million years ago, we see elementary life forms such as bacteria. After the 550 million mark, which is known 
as the Cambrian explosion, we see a general increase in the complexity of life forms. These include fish, lizards, dinosaurs, 
birds, and humans arriving on the scene very recently. 
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Figure 1.3 This is a depiction of biological scale on a human being. Starting with a 
human body, we zoom into the heart. The heart is then further magni- 
fied into cells, which are further magnified to show the DNA. The DNA 
is referred to as the genotype, which acts as a blueprint. When this DNA 
is expressed or manifested, it shows what properties a human being 
might have. These manifested properties are known as phenotypes. 


while variation is what differs. How the genes are combined from the 
mother and father’ to create the genotype of the child is probabilistic, 
which means that the configuration of the child’s genotype cannot be pre- 
dicted down to every single gene (Urry et al. 2016, 273-291). Consider 
the following analogy. Imagine two people, each having a six-sided dice. 
We can compute all the possibilities of the different permutations that can 
occur when rolled, but we can never assert exactly which permutation will 
occur ona specific roll. The result is entirely premised on chance. However, 
it is important to stress that the permutations are limited and governed by 
what is contained in the dice. If each dice is numbered one to six, then 
having a combination of one and seven is impossible because seven is not 
an option in the dice used. Similarly, when parents have children, their 
resulting genotypes are based on chance but governed and limited by the 
existing genetic material contained within the parents’ genotypes.* This 
inherent probability associated with having offspring explains why the 
same two parents can have different children with varying traits, e.g. one 
with black hair and the other with blonde hair. In the context of evolution, 
if this process goes on long enough (again, think of millions of years), 
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these tiny variations in the genotype lead to changes in the phenotype 
through accumulation. Accordingly, as species evolve, they begin to diver- 
sify in their phenotypic traits. 

So far, we’ve looked at heredity and variation within the organism(s), but 
this isn’t the complete picture as we haven’t considered external factors. 
Part of evolution is the idea that the environment within which species are 
located in contributes to the overall process. Consider the scenario wherein 
there are two kinds of mice, black ones and white ones, and the terrain they 
live on is largely black. One predator species in the vicinity are eagles who 
feed on them. Given the context, the chance of survival for the black mice 
is significantly higher because they can easily camouflage with the terrain. 
In contrast, the white mice will stick out very clearly, making them easy 
targets for the eagles to prey on. Accordingly, the white mice population 
will decrease as they get picked out as food much more easily, while the 
black mice population will relatively and simultaneously increase. So, the 
genes responsible for the white colour in the white mice will eventually fade 
out, which, in turn, increases the likelihood of future generations having 
black colour since black mice are becoming the dominant population. This 
is illustrated in Figure 1.4. 

The example we have just seen illustrates a process of evolution known 
as natural selection (Urry et al. 2016, 14). In simple terms, it is the idea 
that given the environmental context that species are located in, nature will 
choose the ones that are most suited to survive in that particular context. 
To make this clearer, consider another example where we have long trees 
and giraffes. Giraffes with relatively shorter necks will not survive if they 


Figure 1.4 This image shows three stages. In the first stage, we see an eagle hover- 
ing over four black mice and six white mice. In the second stage in the 
middle image, we see four black mice and two white mice. In the final 
stage on the right, we see eight black mice and two white mice. This pro- 
gression shows how the eagle is feeding off the white mice much more 
easily against the black landscape, which is simultaneously making the 
mice population statistically more black due to better survivability. 
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cannot reach the tall trees as their food source. By contrast, the giraffes 
with longer necks will have a higher chance to survive because they have 
the necessary trait to endure in that specific context. In short, natural selec- 
tion is like a sieve which flushes out what can survive versus what cannot in 
a given context, and it is this component where the slogan “survival of the 
fittest” comes from (we will look at this principle in its historical context 
shortly). Now that we have a rudimentary understanding of evolution, a 
few things need to be clarified and elucidated. 

First, one should not be mistaken to think that evolution is as simple 
as what was mentioned. The examples illustrated earlier are basic sce- 
narios; reality is much more complicated. The mice example showed how 
one predator affected the mice population, a simple one-to-one corre- 
lation. However, an environment may have several other predators and 
other relevant factors which can immensely complicate how future life 
will pan out. Accordingly, what gene or trait becomes dominant for a 
particular species in a given environment is not always straightforward 
to determine. 

Second, the survival of the fittest shouldn’t be taken to mean that only 
the ones with the better genes or trait actually survive. Evolution discusses 
things like these in probabilities (Urry et al. 2016, 291). So, while the black 
mice have a better chance to survive, this shouldn’t be taken to imply that 
all the white mice will necessarily die out. It is possible but not guaranteed. 
A better descriptor of these particular examples would be that black mice 
are becoming dominant in the mice population. 

Third, if a particular species obtains the necessary trait to survive in a 
given context, this is called adaptation (Urry et al. 2016, 470). So, if ini- 
tially a population of mice were an equal mix of black and white, but over 
time became dominantly black, as the white mice are dying out due to the 
predators, this would be an example of adaptation, i.e. they became better 
suited to their environment (Stearns and Hoekstra 2005, 519). 

Fourth, survival in evolution is a relative term. In other words, what is a 
good trait for survival in one time and place may not be for another time 
and place (Urry et al. 2016, 495-496). If we take an equal mix of black 
and white mice from a black terrain to a white one, e.g. a snowy area, then 
having a black trait will no longer help survival. After several generations, 
assuming one predator species which will feed on the black mice much 
more easily, and assuming no other external interference, we can expect 
to see the dominant colour of the mice population to be white eventually. 

Fifth, the process of evolution has both a deterministic and a random 
aspect to it. Natural selection is the deterministic part. Given the particu- 
larities of a set environment, nature will flush out what entities are more 
likely to survive. This is a deterministic process. The random aspect comes 
from the mutations of the genotype (Stearns and Hoekstra 2005, 100). 
Mutations occur for a variety of reasons. Sometimes mutations are the 
result of exposure to radiation or chemicals. Other times it may be due 
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to the copying errors in the genetic material during the course of repro- 
duction. Mutations can occur on various scales across the genotype, i.e. 
they can be small or big changes, and they are the fundamental source of 
variation. Additionally, mutations can be advantageous, disadvantageous, 
or neutral. Depending on the frequency of mutations, when they occur, 
how they occur, where (on the genome) they occur, and what they result in 
can lead to various possible evolutionary pathways (Stearns and Hoekstra 
2005, 100-123). It is this openness in the nature of mutations that gives 
evolution its randomness component. 

Sixth, given the mechanism outlined, evolution is a gradual process 
and requires a very long time. Before geology matured into the science 
as it is known today, the standard opinion for a long time was that the 
earth was very young, around 6,000 years old as the youngest estima- 
tion. This was primarily due to the Biblical narrative (Rogers 2011, 71). 
However, it has been determined from the geological record that earth 
existed much longer than that. Based on advanced dating methods, it 
has been determined that earth itself was formed around 4.6 billions of 
years ago (bya) and our earliest evidence of life on earth is from around 
3.5 bya. Long periods of time like bya or millions of years ago (mya) in 
geological terms is referred to as deep time. So the timescales do seem to 
align with what we expect for evolution to have occurred (Rogers 2011, 
73-80). For the unacquainted reader, such large time scales can be dif- 
ficult to appreciate and understand (Trend 2002; Cotner et al. 2010). To 
help comprehend this concept, it might help treating them as if they are 
seconds, as shown in Table 1.1. As can be seen, if the earth was formed 
around 145.9 years ago, the earliest humans appeared on earth only 
2.3 days ago! 


Table 1.1 A brief chronology of the universe.° 


Equivalent to if 
treated as seconds 


Years ago (units change suitably) | Comment 
1,430 23.8 minutes Muhammed appears 
2,000 33.3 minutes Jesus appears 
200,000 2.3 days Earliest humans appear 
7,000,000 2.6 months Ancestral split between chimpanzee 
and human lineages (see Figure 1.5) 
225,000,000 = 7.1 years Dinosaurs 
470,000,000 14.9 years First plants 
570,000,000 18.1 years First animals 
1,200,000,000 38.1 years First eukaryotic cells 
3,500,000,000 111 years First prokaryotic cells 
4,600,000,000 145.9 years When earth formed 


14,000,000,000 444.9 years When the big bang started 
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So, to conclude, at least given what we’ve covered, evolution is the inter- 
play of two primary mechanisms: 


1 Random mutation; 
2 Natural selection. 


It is the conjunction and primacy of these two mechanisms that make evo- 
lution specifically Neo-Darwinian.° 


Pattern of evolution 


While having explained the process of evolution, it may still be unclear how 
we get different species. This is where the pattern of evolution comes in. 
However, let us first start with what we mean by species as this has been 
left unqualified until now. As a general understanding, species refers to 
organisms that can interbreed with one another. So, frogs breed with frogs, 
cats with cats, and humans with humans. When two organisms cannot 
interbreed, they are classed as two different species (Rogers 2011, 9). This 
is distinct to what we mean by speciation, which is the course of time it 
takes for a population of a parent species to evolve (however much) such 
that it leads to distinct offspring species that can no longer interbreed with 
the parent (and other) species (Urry et al. 2016, 521). Imagine a parent spe- 
cies that live in a particular habitat which survives an earthquake. Due to 
this disaster, the population is now split because of a massive crack in the 
land which cannot be crossed. Moreover, due to the aftermaths of the dis- 
aster, the ecosystem of both sides of the land no longer occupies the same 
initial setting. Given this new environment and the evolution processes we 
encountered earlier (random mutations and natural selection), the sepa- 
rated populations might ultimately lead to new species on both sides of the 
land. They will differ to such an extent that they can no longer breed with 
one another, i.e. they’ve undergone speciation. This is known as divergent 
evolution, where one parent species’ lineage has successfully led to two (or 
more) different species over a large span of time (Urry et al. 2016, 564).” As 
species evolve and branch out over several millions of years, we begin to see 
a very complicated network of branching relationships like tree branches. It 
is important to mention that it doesn’t entail that the daughter species nec- 
essarily and completely replace the parent species when speciation occurs. 
While this is a possibility, speciation only requires that a subset (and thus 
not all) of the parent species picks up enough changes to evolve into a new 
species. This means that parent and daughter species can coexist at a given 
time (Urry et al. 2016, 504-522). In short, the point being conveyed here 
is that evolution is not a linear process. It’s progressive in that things are 
changing over time, but they are based on probabilistic mechanisms that 
follow no clear path of predictability. 
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It is because of this branching that evolution is usually depicted as the 
“tree of life.” However, care needs to be taken when using this metaphor. 
Given the colloquial definition of evolution we looked at earlier, it is not 
uncommon for people to sometimes think of evolution as a ladder.* Ladders 
convey a sense of direction that is linear and has a specific goal, i.e. going 
upwards. But the pattern of evolution is messy and splits into many direc- 
tions like the branches of a tree, which is why trees depict evolution better 
than ladders. However, the trunk of a tree can convey a sense of something 
continuing through the process of evolution when, in fact, this isn’t the case 
(except for time itself). Thus, a better metaphor for the pattern of evolution 
is more like a bush as is clearly seen in Figure 1.5,’ and therefore, should 
suitably be termed as the “bush of life.” !° 


Defining evolution 


Having cleared the general ideas that underlie evolution, we can now define 
it scientifically. Charles Darwin described it simply as descent with modifi- 
cation (Urry et al. 2016, 471-472). 

This means that over time as entities successively reproduce, there are 
cumulative, gradual changes that lead to speciation, which in turn pro- 
duce the biodiversity we see in our animal and plant kingdoms. Recall, 
the process rests on principles of heredity, variation, and natural selec- 
tion. Mutations occur on the genetic level, which in turn affect the pheno- 
type. Until now, the first colloquial understanding of evolution — a mere 
change in something — is similar to the scientific definition. However, the 
second colloquial understanding of evolution as a positive development 
doesn’t strictly align with the scientific conception. Since the mutations 
are entirely random, there isn’t any inherent direction towards anything. 
Thus, it wouldn’t strictly be correct to say that evolution has a positive 
development since the entire process is radically contingent. It is this 
inherent randomness in the mechanics of evolution and contingency in its 
history that compelled the renowned evolutionary biologist, Stephen Jay 
Gould (1989, 289) to say, “Replay the tape [of life] a million times ... and 
I doubt that anything like Homo sapiens [i.e. humans] would ever evolve 
again.”!! 

Given what we have discussed so far, Neo-Darwinian evolution can be 
broken down into three core concepts (Fowler and Kuebler 2007, 28-29): 


1 Deep time —a long period (millions and billions of years) has occurred 
(also known as geological time); 

2 Common ancestry — all living entities are biologically connected and 
have a historical lineage, i.e. latter biological entities are derivatives of 
earlier biological entities; 

3 Causal mechanics - random mutations and natural selection are the 
driving forces of the process. 


Tetrapods 


What evolution is and isn’t 


Millions of years ago 


60 850 40 30 20 


Common ancestor 
of all apes 


hy 


Common ancestor 
of monkeys and humans 


[| | Lobe-finned Fish 


Start 


Ray-finned Fish 


Cartilaginous Fish 


10 0 


Humans 
Chimpanzees 
Gorillas 

Orangutans 
Gibbons 

Old World Monkeys 
New World Monkeys 
Tarsiers 


Lorises, Pottos, and Lemurs 


Elephant 

Armadillo 

Tammar Wallaby 
Opossum 

Platypus 

Chicken 

Turkey 

Zebra Finch 

Lizard 

Western Clawed Frog 
Chinese Brown Frog 
Lungfish 
Coelacanth 

Tilapia 

Pufferfish 

Zebrafish 

Spotted Catshark 
Little Skate 


Elephant Shark 


31 


Figure 1.5 This is a bird’s eye view of evolution. It shows a branching pattern as we 
see in a bush. After multiple branches since the start of the origin of life, 
we see different species appearing. The branches between humans, apes, 
and monkeys have been zoomed in to show the various intermediates 
leading up to their existence over the past 60 million years. 
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It is important to note the logical relationships between these propositions. 
Going from point 1 to 3, geological time doesn’t necessarily entail common 
ancestry, and neither does common ancestry necessarily entail evolution 
via natural selection and random mutation. However, this isn’t true for the 
reverse direction, i.e. point 3 to 1, i.e. Neo-Darwinian evolution relies on 
natural selection and random mutation, common ancestry, and geological 
time (van den Brink et al. 2017, 459). 


Evidence for evolution 


There are several lines of evidence for evolution which collectively make a case 
for the theory. Due to limitations of space, the focus shall only be on three evi- 
dence. These are the fossil record (or palaeontology), homology, and genetics. 


Fossil record 


The fossil record simply refers to the bones of past species that have been 
discovered. The earth’s crust is stratified, which means that there are sev- 
eral layers in the ground. Each layer corresponds to a particular time in 
the history of the earth. We can figure this out by doing several geological 
and chemical analyses. Consequently, when a particular fossil is found in a 
specific layer, we usually associate the corresponding time period with the 
period of existence of that organism (within a given measurement resolu- 
tion according to the methods used). With the fossil record, there are two 
general rules to keep in mind. First, older layers are deeper in the ground. 
So the deeper we dig, the further back in time we go. Second, there seems 
to be a broad increase in organisms’ complexity as we move from the older 
strata to the more recent ones. In Darwin’s time, the fossil record was com- 
paratively weak. It was patchy and had many gaps. After more than a cen- 
tury and a half later, the fossil record has received significant substantiation 
which evinces gradual evolution of biological organisms. As an example, 
consider Figure 1.6. Here, we see the progressive record starting from the 
skeletal structure of Pakicetus — a fossil discovered in Pakistan (and hence 
the name) — towards modern whales (Rogers 2011, 18-21). As can be seen, 
over several million years and several minuscule changes, Pakicetus incre- 
mentally evolved to longer species with fins instead of legs. 

Evolutionary biologists have also made predictions about certain species 
due to gaps. One famous example of such a specimen is the Tiktaalik as 
shown in Figure 1.7. Given the broad principles of evolution, the general 
narrative is that life started at sea. As several million years passed, and fish 
began to exist and evolve, they somehow developed properties that allowed 
them to access land. Evolutionary biologists predicted that there must have 
been some kind of specimen which had biological properties of both sea 
and land animals. This is where the Tiktaalik comes in. It was seen as an 
important discovery because it had the basic features seen with fish and 
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Figure 1.6 This is an example of how the fossil record evinces evolution. It shows 
the species’ historical changes starting from the Pakicetus, a histori- 
cal ancestor, to the modern whale with intermediates in-between. The 
Pakicetus resembles a four-legged animal. The succeeding intermedi- 
ates begin to have shorter legs that resemble fins, and longer bodies, 
leading up to the modern whale. 
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Figure 1.7 This image depicts the transition from water species to land animals with a timeline. On the left side is the sea with various fish 
species and the right is a landmass with some reptiles. The direction of the timeline is from left to right. This image depicts an 
empty silhouette at the interface of the sea and land. It represents an entity that must have had mixed biological traits of fish 
and reptiles. The Tiktaalik, a recent discovery, was found to fit this expectation. A drawing of the Tiktaalik points towards 
the silhouette to make this point. 
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a primitive lung system required of land-based animals, clearly showing 
some kind of transition (Rogers 2011, 22-23; Futuyma and Kirkpatrick 
2017, 447-449). This is one of the most famous examples illustrating how 
evolution provides the best narrative for such discoveries. 


Homology 


Biological homology is simply the study of shared features that exist in dif- 
ferent species due to acommon ancestor. When a parent species population 
evolves, the offspring species can evolve and branch into several directions 
resulting in several more distinguished generations of offspring species. 
However, it is still possible that some of the basic features that were once 
in the parent species have transformed in these offspring species depending 
on the different environmental pressures they have experienced. Consider 
Figure 1.8, where we see different skeletal structures of a human, a dog, a 
whale, and a bat. Humans have hands which are functionally different to 
dogs’ legs, a whales’ fin, and a bat’s wing (Morvillo 2010, 192-194; Urry 
et al. 2016, 477-479). Given how these species differ in their overall anat- 
omy, we can still observe similarities in their specific bone structure which 
can be seen in the black and white colour scheme. This indicates that these 
species once shared a common ancestor come from (however much time 
ago) even though they have each morphed differently since then. Homology 
helps evolutionary biologist to explain these striking similarities. 


Genetics 


Genetics is one of the most definitive pieces of evidence for evolution. 
Before we can look at the science, let us entertain a simple analogy. Imagine 
a teacher with a castle that is made out of simple lego blocks. The teacher 
tells her twenty students that they either add a single lego block, remove 
a single lego block, change one of the lego blocks already in the castle, or 
leave it as it is. Furthermore, they can only do this one student at a time. 
So, the first student walks up, chooses one of the options, and walks away. 
Once finished, the teacher takes a photo. The second student comes up does 
the same, and then the teacher takes another photo. This goes on succes- 
sively for the remaining eighteen students. At the end of the process, the 
teacher has a historical record of how the castle morphed over time. Now 
imagine she gives this photo set to another class who hasn’t done this exer- 
cise. Furthermore, she completely scrambles the arrangement. The class 
needs to use the cues in the pictures to determine their historical arrange- 
ment. Since each student was only allowed to make one change (or none 
at all), it won’t be too hard for the students to come close to the sequence’s 
actual arrangement. The study of genetics is crudely analogous to this. 
We can use principles of genetics to determine a history based on the 
changes we see at the genetic level. Consider Figure 1.9, where we can track 


Figure 1.8 This image depicts the bone structure of a human’s hand, a dog’s leg, a whale’s fin, and a bat’s wing. While there are varia- 
tions in the individual bones across these different biological specimens, e.g. the length and width, these bones have the same 
relative placement indicating they had common ancestors. This is known as homology, and is used as one piece of evidence 
for evolution. 
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Figure 1.9 This shows the genetic evidence for evolution. It shows four chromosomes of four entities. These include orangutans, gorillas, 
chimpanzees, and humans. These chromosomes reveal historical changes in the chromosomes. These genetic markers corre- 
spond to what we expect if these are related through common ancestry. 
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genetic changes from orangutans to humans in their chromosomes. But 
before we can analyse the figure, and thus acknowledge its importance, 
it is necessary to understand the scientific context. Orangutans, gorillas, 
and chimpanzees have 24 chromosomes, and geneticists have labelled them 
numerically, e.g. 1, 2, 3, etc. Humans, however, are the exception as they 
have 23 chromes, one less than the others. It is believed that two of the 
chromosomes of an earlier ancestor of chimpanzees and humans must have 
fused. Coming back to Figure 1.9, it shows two chromosomes of orangu- 
tans, gorillas, and chimpanzees. We can track historical changes on the 
chromosomes of these entities. However, unlike simple rearrangements, the 
difference between chimpanzee and human chromosomes is that the latter 
has a fusion of two chromosomes (Alexander 2008, 211-212; Fairbanks 
2010, 17-30). The interesting thing about this finding is that we see the 
relative genetic similarities in the chromosomes of orangutans, apes, chim- 
panzees, and humans, which is a significant line of evidence suggesting 
common ancestry between them.!2 

Additionally, there are non-functional genes called pseudogenes that are 
carried over to successive generations and species. These can act as unique 
historical markers in the genes that indicate how different animals are con- 
nected through a biological lineage (Finlay 2013, 132-193; Futuyma and 
Kirkpatrick 2017, 345-367). Humans and chimpanzees carry very similar 
pseudogenes, which further corroborate the claim of humans and chim- 
panzees having a shared ancestor (Zhang 2014). Thus, there is substantial 
proof of evolution from genetics. 


Summary 


Evolution is well-substantiated. Individually, each line of evidence may 
be held tentatively. But when independent lines of inquiry point towards 
the same idea, known as consilience of induction, the conclusion becomes 
much more substantiated. This is the case with evolution (Ruse 2008, 
25-51; Rieppel 2011, 127-133). While only three pieces of evidence were 
reviewed in this section, there are, in fact, many more. Covering all of these 
in sufficient depth is beyond the scope of this work, and the reader wanting 
more details should refer to the references (Stearns and Hoekstra 2005; 
Fowler and Kuebler 2007, 77-112; Rogers 2011; Finlay 2013; Bard 2017; 
Futuyma and Kirkpatrick 2017)." 


A very brief history of evolution 


The scientific principles of evolution discussed previously fall under what is 
known as Neo-Darwinism or the Modern Synthesis. However, what puts 
the “Neo” in Neo-Darwinism requires us to delve into the theory’s history, 
and this is what will be covered here. This section will broadly show how 
the theory of evolution originated, developed, and the challenges it’s facing 
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today. That said, a caveat needs to be pointed out. The following is a simple 
sketch of what is otherwise a long-winded and complex history. Authors 
develop neat categories through which they think about history, which can 
sometimes distort reality. The following, then, should be taken as a very 
simple outline of the history of evolution. It will be left to the historians who 
have done much good work to fill in the gaps and increase the resolution 
on skimmed points (Moore 1981; Bowler 1983; Bowler 2007; Young 2007; 
Bowler 2009; Depew 2009; Spencer 2009; Bowler 2015; Johnson 2015; 
Jenkins 2019; Gribbin and Gribbin 2020). Finally, a point needs to be made 
about a particular approach that has been adopted in this section. The pre- 
vailing idea in Darwin’s time was God created things with a specific design 
and purpose. With the advent of evolution, biodiversity was now explainable 
without appealing to God. This is why notions of design and evolution are 
sometimes thought to be in a tense relationship. While this discussion is criti- 
cal, it will not be reviewed here. The particular conversation of design and its 
relationship with evolution has been postponed to Chapter 7 in its entirety. 
The related conversation of teleology will be discussed in Chapter 6. 


Medieval ideas 


It would be a fair characterisation to say that the idea of having common 
ancestry was non-existent before the enlightenment period (roughly seven- 
teenth to the nineteenth century). The dominant paradigm at the time was 
that animals remain fixed as they are. This was premised on a framework 
known as the Great Chain of Being (GCB). In short, this was a hierarchal, 
ladder-like worldview which established a gradient of perfection with God 
being the highest rank as He could never be imperfect. Everything below 
Him was the rest of the imperfect creation. At the bottom of the ladder 
were simple things like minerals, followed by plants, then by animals, then 
angels all the way up to God (Bowler 2009, 62-66). The uniqueness of the 
GCB was that it viewed the world as fixed ontological units. This entailed 
that biological change of one species converting into another was impossi- 
ble (Morvillo 2010, 144). Cats would always be cats, lions would always be 
lions, and humans would always be humans. It would take several devel- 
opments in science (and philosophy) to finally move away from this world- 
view.'* This particular idea will be picked up again in Chapter 5 in which 
will see how some contemporary Muslim thinkers try to read evolutionary 
ideas into historical Muslim thinkers’ works while not realising they were, 
in fact, discussing the GCB. 


Pre-Darwinian ideas 


A common misconception about evolution is that Darwin was the first per- 
son to have conceived the idea of evolution. This is untrue as there were 
evolutionary ideas before Darwin. However, it is important to highlight 
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that the conception and discipline of genetics did not exist until the 1930s,'° 
which is beyond Darwin’s time.'® So the ideas to follow should be under- 
stood with this context in mind. 

One of the first thinkers to have proposed a coherent account of evolution 
(albeit different from today’s understanding of evolution) was a French sci- 
entist named Jean-Baptiste Lamarck (d. 1829). His proposal rested on a few 
basic ideas. First, all animals have a fluid inside them that continuously devel- 
ops them towards higher levels of complexity (Larson 2006, 41). In other 
words, biological entities are inherently driven towards higher sophistication. 
Accordingly, organisms have a progressive direction in their development, i.e. 
like a ladder (keeping in mind the point about metaphors discussed earlier).!” 
Second, the same fluid inside of them allowed them to acclimatise to the envi- 
ronment they were in. This adaptive force would develop particular organs 
used constantly by the specimen (and create new ones depending on the envi- 
ronmental stress). At the same time, those that weren’t would atrophy (Bowler 
2009, 92). This was aptly known as the law of use and disuse. For example, 
consider a giraffe that was constantly using its neck to reach foliage at the 
top of long trees. With time, the neck would get longer to help the animal 
adapt in that particular environment. Third, Lamarck adopted a principle 
known as the inheritance of acquired characteristics. In short, if an animal 
developed a particular adaptation during its lifetime, it would be passed 
on to its offspring. Going back to the giraffe example, its offspring would 
automatically start with a long neck rather than having to develop one for 
themselves. So traits or characteristics that were being acquired by the parent 
generation could be inherited by the offspring generation, hence the name, 
inheritance of acquired characteristics (Bowler 2009, 92). Fourth, Lamarck 
didn’t strictly adopt the idea of common ancestry. He believed that life was 
constantly and spontaneously originating, leading to various, independent 
evolutionary pathways towards higher complexity. So rather than having 
an interconnected paradigm like a bush, he saw all lineages as disconnected 
strands that were all climbing up their own ladders towards higher sophisti- 
cation (Larson 2006, 42; Waters 2009, 123; Morvillo 2010, 146). Thus, at 
any given moment in time, some species were at an early stage (and therefore 
historically younger). In contrast, others were much more developed, older, 
and thus at a much higher level in their ladder-like progression (Shanahan 
2004, 14-17). This implied no such thing as the extinction of species (see 
the comparison between Lamarckian evolution and Darwinian evolution in 
Figure 1.10). The fossils that were being discovered were of individuals of 
particular species but did this not imply that species were dying out (Bowler 
2009, 89).18 These ideas collectively came to be known as Lamarckism. 


Charles Darwin 


Darwin has a fascinating biography, and many accounts have looked into 
his works, historical setting, and possible influences to suggest how he 
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Figure 1.10 This contains two images which illustrate the differences between Lamarckian evolution and (Neo-)Darwinian evolution. 
Lamarckian has independent strands of evolutionary pathways, i.e. separated ladders with a progression. By contrast, (Neo-) 
Darwinian evolution has interconnected evolutionary pathways like a bush. 
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arrived at this theory (Spencer 2009; Johnson 2015). This is a vast corpus 
and will not be entertained here. This section aims to primarily unpack 
what made Darwin’s proposal unique in his time. 

In 1859, Charles Darwin (d. 1882) published his outstanding book, On 
the Origin of Species by Means of Natural Selection, or the Preservation 
of Favoured Races in the Struggle for Life (hereon referred to as On the 
Origins of Species). There are three key things about his perspective that 
need to be highlighted. First, what made Darwin’s proposal unique was 
his emphasis on natural selection. He took inspiration from artificial selec- 
tion utilised by farmers (Larson 2006, 69; Waters 2009, 124). Artificial 
selection, also known as selective breeding, is the process whereby humans 
select which animals or plants they want to breed to induce a particular 
kind of trait in the offspring. As a simple example, horse breeders may 
want to focus on getting speedy male horses to mate with speedy female 
horses to have foals (baby horses) which will more likely have that trait. So, 
in this case, humans are actively interfering with the mating process for an 
intended outcome. Darwin took this idea but transposed it (analogically) to 
nature (Largent 2009). Since each environment has its own particularities, 
the individual organisms and species that were likely to survive were the 
ones best adapted to their localities. This should be understood as two con- 
nected principles. There is on the hand the requirement of species adapting 
to the environment itself. So, for example, animals with really thick fur 
that cannot get rid of heat quickly may die out in a scorching hot desert. 
Then there is the other component where species have to compete over the 
limited number of available resources in the environment they are situ- 
ated in (Larson 2006, 85). In this compounded understanding of survival, 
nature was “selecting” which species got to succeed, which is where we get 
the term natural selection from. It is Darwin’s stress on evolution being 
driven by natural selection that is referred to as Darwinism2° (which will 
be contrasted with Neo-Darwinism shortly). 

Second, since Darwin didn’t know about genetics, he speculated about 
how the daughter generation inherited traits from the parent generation. 
The theory he came up with was known as pangenesis (Endersby 2009, 
82-86). To keep things simple, this theory relied on a basic idea that all 
the organisms in the body were shedding small entities called gemmules, 
which made their way to the parents’ sex cells. Gemmules insured that 
the offspring would then inherit the traits which were in the parents. This 
theory had two implications. First, this theory had some alignment with 
Lamarckism, particularly the inheritance of acquired characteristics and 
the law of use and disuse (Larson 2006, 86).?! Consider a parent who was 
very slender in his younger age and then got muscular over time. If he had 
kids in the early period, then his children would also inherit that slenderness. 
But if he had children in his muscular days, then his kids would be so too. 
This is important to point out because it shows that Darwin’s theory was 
as speculative as Lamarckism when it came to the question of inheritance.” 
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Second, this theory implied something known as blended inheritance. The 
mother and father’s gemmules would have to combine and thus blend into 
some kind of average (like mixing colours), which would then be passed 
on in the offspring. As a crude example, offspring of parents with different 
hair colours would have an intermediate shade. However, some traits, e.g. 
gender, were exceptions and did not blend (Bowler 2009, 199). Regardless, 
this was problematic because it entailed that traits would eventually dilute 
over several offspring successions, but this ran counter to experience and 
experimentation, which led to its eventual rejection (Morvillo 2010, 152). 

Finally, Darwin knew that his theory was circumstantial given the then 
available evidence (Lustig 2009). His theory required that evolution was 
a long and gradual process. But the physics known at the time made this 
somewhat difficult to accept (Larson 2006, 120). The prominent Lord 
Kelvin, one of the most celebrated physicists at the time, calculated that the 
earth could not be more than a maximum value of 500 million years old 
with a likely age of 200 million years (Hattiangadi 1971, 505). This was 
not enough time to give Darwin’s theory traction, which is something he 
himself acknowledged (Hattiangadi 1971, 506). Also, it wasn’t always clear 
how sufficient the fossil record really was to justify his theory (Shanahan 
2004, 247-282; Herbert and Norman 2009).?° If evolution is a gradual 
process, then there should be several intermediate fossils that display a 
steady development of the history of life. Since these were lacking, the fos- 
sil record had “missing links,” i.e. remained gappy, and thus was open to 
other interpretations (Larson 2006, 125; Rogers 2011, 5; Berry 2012, 26). 


Neo-Darwinism 


The reception of Darwin’s ideas was mixed. Some were heavily against his 
theory, while others were much more open to it (Larson 2006, 177-218; 
Bowler 2009, 177-273; Brooke 2012). Regardless of the individuals and 
movements on the spectrum, what is important for this section is to note 
how Darwinism eventually crystallised into evolutionary orthodoxy. The 
scientific issues with Darwin’s theory were raised earlier. There were also 
some theo-philosophical problems that contributed to the Darwinian par- 
adigm’s resistance. 

One of the biggest issues was teleology. If evolution, as described by 
Darwin, is true, and the process is fundamentally dependent on envi- 
ronmental pressures and inheritance, then it punctures the traditional 
understanding of a purposeful universe, which in turn raises questions 
for God’s providence (Berry 2012, 21-22). If survival value is contingent 
on the always fluctuating environments, the notion of a good adaptation 
versus a bad one was completely relative. A good adaptation or survival 
value one day may be completely useless or even detrimental on another 
day (Morvillo 2010, 153). The direction of evolution, then, is incredi- 
bly temperamental. Therefore, it is unsurprising that some perceived the 
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appearance of humans as a lucky accident in Darwin’s theory of evolution. 
This questioned God’s planning, specifically if He created humans and 
this universe for a particular reason. It was for this reason that revised ver- 
sions of Lamarckism, which were identified as Neo-Lamarckism,** were 
seen as better perspectives because of the law of use and disuse through 
which biological entities at least had some control in their lifetimes to 
adapt (Bowler 1988, 200-201; Bowler 2009, 236-247).25 As stated by 
Bowler (2009, 367): 


One of the most emotionally compelling arguments used by the 
neo-Lamarckians of the late nineteenth century was the claim that 
Darwinism was a mechanistic theory which reduced living things to 
puppets driven by heredity. The selection theory made life into a game 
of Russian roulette, where life or death was predetermined by the genes 
one inherited. The individual could do nothing to mitigate bad hered- 
ity. Lamarckism, in contrast, allowed the individual to choose a new 
habit when faced with an environmental challenge and shape the whole 
future course of evolution. 


Second, natural selection questioned God’s omnibenevolence. Scientists 
estimate that 99% of all species that ever lived are now extinct (Urry et al. 
2016, 472). Why would a caring and loving God create such a process in 
which suffering and extinction of species are systematically inherent? It is 
too cruel of an operation befitting of an omnibenevolent God, which is why 
it was (and still is) a challenging conclusion to swallow for some (Larson 
2006, 90-93). 

Third, if humans are a product of evolution, then the notion of human 
uniqueness comes in to question (Bowler 2009, 207-223). Humans were 
thought to be categorically distinct to other entities similar to us in appear- 
ance, e.g. apes. But if evolution is true, then humans and apes are only 
different as a matter of degree not of kind (Moore 1981, 156; Larson 2006, 
97-99). The particular implications Darwin’s ideas had for humans’ cog- 
nitive apparatus was a grave concern (Larson 2006, 95). If humans are 
nothing but the products of natural selection and random mutation that are 
geared for survival, it raises the concern of how humans can trust their own 
convictions (Brooke 2009, 397). As stated by Darwin (1881): 


But then with me the horrid doubt always arises whether the convic- 
tions of man’s mind, which has been developed from the mind of the 
lower animals, are of any value or at all trustworthy. Would any one 
trust in the convictions of a monkey’s mind, if there are any convictions 
in such a mind? 


Related to human uniqueness was the problem of morality. If evolution was 
all about “survival of the fittest,” — a term that was not invented by Darwin 
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but by Herbert Spencer (Larson 2006, 72) — then objective morality could 
be undermined (Larson 2006, 95). If survival instincts primarily drove our 
ancestors, then anything can be justified as being necessary for survival, 
including killing off the old, the disabled, and the poor. It is in this regard that 
evolution is linked to ideas like eugenics, communism, and capitalism, among 
others (Moore 1981, 153-173; Larson 2006, 70; Bowler 2015, 153-170). 
Another related problem is what we mean by “natural.” If instincts are part 
and parcel of human nature as prescribed by evolution, then even things 
that are traditionally considered to be taboo or vices like prostitution, gam- 
bling, gluttony, drinking, and others could equally be considered part of 
our biological makeup (Morvillo 2010, 155; Huskinson 2020, 108-111). 
These are some of the perplexing issues surrounding human uniqueness and 
dignity when situated in an evolutionary context. 

Despite scientific and theo-philosophical hurdles, some of which still are 
debated today, it was ultimately the science that paved the way for Darwin’s 
paradigm getting accepted as evolutionary orthodoxy (Bowler 1983). With 
the resurfacing of Mendelian genetics in the 1930s and onwards, the ques- 
tion of inheritance was resolved (Bowler 1983; Bowler 1988, 105-130; 
Larson 2006, 153-174; Bowler 2015).26 The conjunction of Mendelian 
genetics and Darwin’s paradigm of natural selection came to be identified 
as Neo-Darwinism or the Modern Synthesis, thereafter being recognised 
as a gene-centred narrative (Larson 2006, 221-243; Walsh and Huneman 
2017, 4).?” The fossil record was also advancing and filling in the missing 
gaps that weren’t available in Darwin’s lifetime. Moreover, Darwin’s world- 
view implied that not all evolutionary pathways continued until the present 
time. Some pathways had dead-ends which led to extinctions, unlike the 
Lamarckian perspective. The fossil record findings eventually favoured the 
Neo-Darwinian narrative (Larson 2006, 133-150). Finally, after the dis- 
covery of radioactivity, the age of the earth was pushed further than Lord 
Kelvin’s estimates to around 4.6 billion years. All of these findings (and 
others) eventually eliminated the competing theories at the time and finally 
allowed Neo-Darwinism to take centre-stage as the best explanation for 
the accumulating evidence. 


Contemporary debates 


Despite the given success story of Neo-Darwinism, the scientific establish- 
ment has recently started to question it (Larson 2006, 267-286; Pigliucci 
and Miiller 2010; Fodor and Piatelli-Palmarini 2011; Jablonka and Lamb 
2014; Laland et al. 2014; Marshall 2015; Walsh and Huneman 2017; Uller 
and Laland 2019). The main problem seems to be with how much focus 
is given to the gene-centric narrative. As put by Laland et al. (2014, 162): 


In our view, this ‘gene-centric’ focus fails to capture the full gamut of 
processes that direct evolution. Missing pieces include how physical 
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development influences the generation of variation (developmental 
bias); how the environment directly shapes organisms’ traits (plas- 
ticity); how organisms modify environments (niche construction); and 
how organisms transmit more than genes across generations (extra- 
genetic inheritance). 


In other words, it seems that other mechanisms need to be considered, as 
having a gene-oriented process doesn’t necessarily capture all the things 
that scientists expect evolution to be able to explain. Recall, the Neo- 
Darwinian paradigm stresses natural selection and random mutation as 
the primary mechanisms of evolutionary processes. Critics argue that 
there needs to be an acknowledgement of other causal factors, which, if 
permitted, require a deeper explanation as to how to they all relate one 
another as drivers of evolution. This new revision of Neo-Darwinism 
or Modern Synthesis has been referred to as the Extended Evolutionary 
Synthesis. Understandably, advocates of the Neo-Darwinian paradigm 
remain unconvinced (Wray et al. 2014). For the purposes of this section, 
it is irrelevant to look into the specifics of this debate. The fundamental 
point that needs to be drawn from these advances is that there is now 
a healthy examination amongst scientists specifically about evolution’s 
causal mechanics. Accordingly, the distinction between the following two 
questions needs to be kept in mind: 


1 Whether evolution occurred? 
2 How does evolution occur? 


Advocates of Neo-Darwinism and the other scientific alternatives aren’t 
debating over the first question, but have differing opinions over the second 
one (Rogers 2011, 3). In other words, most biologists hold onto common 
ancestry (Glansdorff et al. 2008; Koonin and Wolf 2010; Theobald 2010).”° 
So what is being called into question is the Neo-Darwinian paradigm and 
not evolution as a whole. It is important to point this out for two reasons. 
Some critics take any form of dissension amongst biologists to suggest that 
the entire edifice of evolution has been dismantled. This is simply untrue. 
Evolution is a multi-propositional theory, and so care needs to be taken 
in acknowledging what the disagreement seems to be on (Huskinson 2020, 
149-151). As pointed out earlier, the point of contention is over the causal 
mechanics of evolution, not common ancestry. This distinction ties in with 
the second point. Some theists find evolution problematic because they see 
it conflicting with Adam and Eve’s creation account mentioned in scrip- 
ture, which has traditionally been understood as the first parentless cou- 
ple of humankind. Therefore, whatever the outcome of the current debates 
over the nature of evolutionary causation, an important scriptural tension 
remains.? 
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To summarise, the theory of evolution has come a long way. Darwin’s ini- 
tial conception of evolution faced a lot of resistance. However, once it was 
merged with Mendelian genetics, and was supported with other accumulat- 
ing evidence, it was able to surpass the then available alternative paradigms. 
This advancement came to be known as Neo-Darwinism. However, while 
Neo-Darwinism stands today as the main framework for understanding 
evolution, evolutionary biologists have raised questions over the efficacy of 
its causal mechanics. The outcome of the debate is currently uncertain, but 
this does not undermine the validity of evolution as a whole, i.e. deep time 
and common ancestry. 


The criticisms of evolution and their evaluation 


This section briefly reviews some of the main objections which critics of 
evolutions point out. Some of these are scientific, while others are philo- 
sophical/theological in nature. The responses to the latter kind may at times 
be short because they will be expanded on in later chapters. Furthermore, 
these are independent objections. So, one may read them in any order. Also, 
at times specific references are made to certain Muslim figures who make 
some of these claims. This is done intentionally. Readers familiar with the 
discourse will easily recognise these claims in the writings of Christian 
creationists (and apologists). The aim with the exclusive focus on Muslim 
thinkers is to showcase how some of the claims prevalent in Christian 
circles are equally available in Muslim circles. For the present purposes, 
these individuals will be mentioned in passing, but they will be discussed 
in detail in Chapter 4. 


Objection 1 - evolution is just a theory 


A common charge against evolution is the claim that it is “just a theory.” 
Well-known preachers like Zakir Naik have been known to make such 
statements (Samuel and Rozario 2010, 428; Gardner et al. 2018, 383); such 
utterances unfortunately only illustrate a poor understanding of science 
(and the philosophy of science). 

It is acommonplace in science to find colloquial terms as was seen earlier 
where we distinguished the colloquial concept of evolution with the scien- 
tific one. Similarly, there is a distinction between the colloquial and sci- 
entific understanding of the term “theory.” In a colloquial sense, it means 
conjecture or a guess. Rightfully so, it gives the impression of mere plausi- 
bility or an opinion that may not be substantiated at a given moment. For 
instance, imagine a group of friends, none of whom are historians, talking 
about a particular war in the past. One person says, “it is my theory that 
the war happened because of x” where x can bea reason or several reasons. 
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Being a non-historian, that individual’s theory may or may not be credible 
but is presented as a possible explanation, a guess at best. We experience 
such conversations daily. However, in science, the word “theory” means 
something entirely different. 

The following is a very crude sketch of what science looks like in prac- 
tice but is sufficient to make the point. For a start, science needs facts or 
data to make claims. Without data, scientists cannot guess what’s going 
on with the phenomena they are interested in. So once data is acquired, 
scientists start creating hypotheses. After a hypothesis is further reified 
through experimentation, scientists begin to develop laws in mathematical 
form to encapsulate an equation. Once those Jaws are understood, can be 
explained, and have been substantially tested, only then does it becomes a 
scientific theory (Scott 2009, 11-14). A scientific theory is a model that best 
explains the facts and makes testable predictions. If it continues to align 
with newly discovered facts and continues to make predictions that come 
true, it remains a valid theory. In other words, a valid theory is the highest 
level of substantiation you can get in science. The colloquial understand- 
ing of theory best aligns with the hypothesising stage but in no shape or 
form does it correlate to the scientific understanding of theory. Thus, it is 
a categorical error to claim that evolution is “just a theory,” and therefore 
erroneous if used to dismiss evolution. 


Objection 2 - evolution isn’t falsifiable 


A common objection which is usually thrown around is how evolution is 
an irrefutable theory as it insulates itself from any criticism. The claim is 
that evolution is not scientific because it is not falsifiable, a notion which 
is considered the hallmark of a scientific theory that was popularised by 
the eminent philosopher of science, Karl Popper. So, before we can discuss 
whether evolution is falsifiable, let us take a short but helpful detour on 
what we mean by the term to gather some precision. 

Popper explains falsification by comparing three theories: Sigmund 
Freud’s psychoanalytic theory, Alfred Adler’s psychoanalytic theory, and 
Albert Einstein’s theory of relativity. For Popper, the first two ideas are 
unscientific while the last one is a credible scientific theory. His reasoning is 
as follows. Freud’s and Adler’s psychoanalytical theories are so broad that 
they become self-validating. This means that any data considered under 
either theory somehow ends up supporting the theory, even when there 
are contradictory data points. Consider two polar opposite cases. The first 
when a man intentionally drowns a child and the second when a man sac- 
rifices himself (and thus drowns) helps save a child. Both of these can be 
explained through Freud’s and Adler’s psychoanalytical theories (Popper 
2002, 43-77). How so? Under Freud’s understanding, the first case is an 
example of repression, and the latter is an example of sublimation (terms 
that are specific to Freud’s framework). Adler’s psychoanalytic framework 
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can also equally explain both scenarios. For Adler, everything is prem- 
ised on going beyond one’s inferiority complexes to reach a superior state. 
Accordingly, the man in the first case wanted to drown the child to prove 
himself that he can commit the crime while the man in the second case 
wanted to prove himself that he was brave enough to save the child. The 
point here is that both theories can absorb data points which lead to per- 
petual self-validation. By contrast, Popper felt that Einstein’s theory of rel- 
ativity was different. Without getting caught up in the details, Einstein’s 
general theory of relativity made a simple prediction: light bends around 
heavy celestial objects like the sun. If so, this could be tested, and this is 
exactly what happened in 1919 when it was found that light does indeed 
bend around celestial bodies. The difference between Einstein’s theory and 
Freud and Adler’s psychoanalytical theories was that it was open to being 
wrong and didn’t absorb everything that was thrown at it. This is what 
Popper identified as being falsifiable (Popper 2002, 57-73). 

Now that we’ve unpacked what the term means, we can determine whether 
evolution is falsifiable or not. Given the science of evolution that was cov- 
ered earlier, evolution is absolutely falsifiable (Isaak 2007, 21). One example 
could be to find a complex species in a stratum within which it shouldn’t 
exist. To make this clearer, the theory of evolution states that as we progress 
in time, the complexity and biodiversity of the species generally increase. In 
other words, the fossils we expect to find in older strata should be simpler 
than the ones in more recent strata. The theory of evolution could be refuted 
when an advanced species expected to be in a later time period, i.e. earlier 
stratum, is found in an older stratum. Put simply, finding a rabbit before the 
Cambrian explosion (see the 550 mya ago mark in Figure 1.2) — an event in 
history where there was a sudden appearance of complex organisms which 
weren’t seen before — could be a game-changer (Pigliucci 2002, 216-231; 
Sober and Elgin 2017, 46).°° Or finding out the gene sequences doesn’t 
match up with our predictions. These are some examples which could have 
easily falsified evolution as a theory. Thus, claiming that evolution isn’t fal- 
sifiable and therefore unscientific is completely mistaken. 

Concerning this point, it might also help clarify Popper’s own stance on 
evolution since he is used as a reference criticise evolution (Bakar 1984; 
Sonleitner 1986; Ibrahim and Baharuddin 2014). Indeed, Popper did at 
one point remark on evolution’s scientific status (quoted from Sonleitner 
1986, 11): “I have come to the conclusion that Darwinism is not a testa- 
ble scientific theory, but a metaphysical research programme — a possible 
framework for testable scientific theories.” However, he very clearly with- 
drew from his stance later on (quoted from Sonleitner 1986, 11): “I have 
changed my mind about the testability and logical status of the theory of 
natural selection; and I am glad to have an opportunity to make a recanta- 
tion ...” So even if Popper is being used a reference for rejecting evolution, 
i.e. an argument form authority, then this is mistaken because Popper him- 
self eventually agreed that evolution is indeed falsifiable.*! 
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Objection 3 - the fossil record is gappy 


Nuh Ha Mim Keller (2011), a prominent theologian, argues that the fos- 
sil is gappy, and because of this, it can be interpreted many other ways. 
Accordingly, each interpretation is only probable at best and never certain. 
The first problem with Keller’s scientific contentions has to do with the 
probability associated with the evidence. Keller wouldn’t be wrong to think 
this way. Scientists recognise that the fossil record is necessarily incom- 
plete and even explain why this is the case. Bone and tissue preservation 
can occur in a very limited number of conditions, so even if any initial 
biological specimens are buried or fossilised, they could have eventually 
eroded or decomposed (Berra 1990, 31-51; Futuyma and Kirkpatrick 2017, 
432-435). Moreover, from the samples we find, the amount we obtain in 
their fully-fledged form is somewhat rare. Usually, parts of the biological 
specimens are found, e.g. finger bones, which further limits the kind of data 
we can get from the fossil record (Futuyma and Kirkpatrick 2017, 435). So, 
the gaps in the fossil record are not surprising for scientists and instead 
have scientific reasons for their existence (Padian and Angielczyk 2007). 
Despite the difficulties and complexities associated with the fossil record, 
scientists have still been able to obtain an overwhelmingly large number of 
fossils which were unknown before. Examples include the ones we reviewed 
earlier, e.g. Pakicetus and Tiktaalik (Rogers 2011, 18-25). 

The second issue with Keller’s scientific disputations against evolution is 
his lack of awareness of the other sources of evidence which support the 
theory of evolution. While the fossil record on its own could be considered 
uncertain if interpreted in isolation, there are independent lines of evidence 
which corroborate the theory of evolution (van den Brink et al. 2017, 463). 
Evolution is now supported by genetics, biogeography, homology and many 
other distinctive fields (Morvillo 2010, 185-210; Rogers 2011; Futuyma 
and Kirkpatrick 2017). Independent sources of evidence lead to the same 
conclusion, i.e. consilience of induction, gives us strong epistemic support 
that evolution is true.*? 


Objection 4 - scientists disagree about evolution 


This claim rests on the observation that scientists disagree over some of 
the principles and/or evidence of evolution, which, apparently, demon- 
strates that the theory is in crisis. As shown before, evolutionists (and 
philosophers of biology) wholeheartedly acknowledge various other issues 
with the science of evolution. For instance, scientists still have different 
conceptions of what it means to be a species. While it seems trivial, this 
can seem like a major problem because one needs a robust definition to 
understand when speciation has occurred (Mayr 1991, 26-34; Ershefsky 
2017). Another example is the gene comparison problem between chim- 
panzees and humans. Since the chromosomes of chimpanzees are longer, 
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it is somewhat difficult to assess which parts can be correlated with the 
human chromosome. In short, classifying the chromosomes to make a 
case for genetic similarity non-arbitrarily is an issue (Marks 2002, 23-50; 
Castle 2017). These and a host of other issues are known by the experts 
and are discussed extensively (Sober 2006; Gee 2013; Thompson and 
Walsh 2017). 

However, what needs to be acknowledged is that science, like most disci- 
plines, never comes with complete answers, and it will always be a work in 
progress. Critics treat these as opportunities to reject evolution while scien- 
tists see these as prospects for further investigation. With this categorical 
misalignment between the two, scientific debates problematically become 
religio-political ammunition. As observed by Bowler (2009, 348): 


To the critics outside the scientific community, these disagreements are 
heaven-sent. For them, the failure of the synthesis to impose a lasting 
consensus reveals the weakness of its claim to offer a truly scientific 
account of the development of life. Most scientists see the debates as a 
sign of vitality indicating that they are still grappling with significant 
issues and trying to resolve their differences. But to anyone not actively 
engaged in scientific research, an admission that theories cannot be 
immediately verified looks like a sign of weakness. Religious think- 
ers, convinced that God created the world directly in its modern form, 
exploit any sign of dissent among scientists as evidence that the materi- 
alistic worldview has major flaws. 


Dissensions amongst scientists indicate that perhaps things need to be 
mulled over and further work needs doing. But drawing strong conclusions 
(particularly religious ones) on tentative and pocketed scientific disagree- 
ments will not help anyone in this discourse. At best, one should remain 
agnostic about the outcome because what is disagreed over today may result 
in a concrete response tomorrow (or not). Accordingly, critics of evolution 
have nothing to celebrate about over these disagreements.** 


Objection 5 — evolution can’t explain the origin of life 


This is a common objection against the theory of evolution. There are a few 
problems with this argument. Many conjectures have been proposed that 
seek to illustrate how life originated from basic inert matter. While scientists 
have tried to speculate the possible conditions and mechanisms for the ori- 
gins of life, the science behind this remains speculative (Walker 2017; Kitadai 
and Maruyama 2018; Maruyama et al. 2019; Schreiber and Mayer 2020). 
However, this shouldn’t be taken to suggest that an adequate explanation 
will never come to fruition (Lazcano 2007; Ruse 2008, 52-71). History is 
indicative of how what was once thought to be scientifically impossible is 
now in the realm of plausibility, e.g. sending a man to the moon. 
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However, let’s say that scientists did eventually successfully come up 
with a scientifically plausible scenario through which life originates. Why 
would this be problematic? Some may see this to be an issue because it 
makes God (even more) unnecessary in the process. The problem with this 
line of reasoning is that it presumes nature (or science) and God are com- 
peting explanations for life’s origins, which would be problematic from 
an Islamic perspective. The distinction between primary and secondary 
causation will help here (Pope 2007; Rieppel 2011, 47, 52). A scientific 
explanation attempts to understand how nature operates (secondary causa- 
tion), which is always directed and sustained by God (primary causation). 
To collapse the distinction between these two results in treating God and 
nature (or science) as competitors, which results in the God of the gaps 
narrative (Pennock 2007). This is the idea that natural phenomena that 
were once believed to be explained by God are now replaced by scientific 
explanations. So God is receding as our science progresses. In short, God is 
only useful when we have gaps in our knowledge, but once those are filled, 
God is removed from the equations. This is a problematic perspective, and 
we shall see this issue in more detail in Chapter 6. 

Much more importantly, however, this is a completely misplaced objec- 
tion. Care needs to be taken in distinguishing between the origin of life and 
the origin of species. The former attempts to explain how life started while 
the latter explains how species exist (Rau 2012, 82-152). Evolution only 
addresses the latter (hence the name of Darwin’s book, On the Origins of 
Species). Evolution is the scientific explanation of the origin of species. It 
is only viable given that life has started but it in of itself makes no claims 
about how life started. To be clear, evolution as an explanation of the ori- 
gins of species logically relies on a credible explanation of the origins of 
life, but it doesn’t govern it. Thus, to critique evolution because it doesn’t 
explain how life started is a misdirected criticism of evolution. 


Objection 6 — evolution is random which undermines 
God’s omnipotence and omniscience 


As we saw earlier, since the mutations in the genes are unpredictable — they 
can be either positive, negative or neutral — this potentially undermines a 
teleological worldview. As it says in the Qur’an (51:56), “I created jinn and 
mankind only to worship Me” This verse is obvious in stating the purpose 
of man which is to worship God. If evolution is inherently random, then it 
could be claimed that humans are a lucky production, i.e. humans weren’t 
necessarily a product of evolution. Stephen Jay Gould’s statement implies 
that all organisms that we know, humans included, are not guaranteed to 
come into existence if we rewind the tape of life,. This makes for an uncom- 
fortable perspective because of two reasons. One is metaphysical and the 
other is scriptural. Metaphysically, it could suggest that God operates in a 
trial by error basis, i.e. He is experimenting with his creation and doesn’t 
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seem to know what he is doing. This kind of deity seems dumb and not 
befitting of the omnipresent and omniscient God which Muslims generally 
believe in. Scripturally, it seems to go against the quoted verse indirectly if 
not directly. 

Two things can be said about this. First, scientifically speaking, some 
advocates claim the course of evolution isn’t really as open-ended as Gould 
seems to suggest. Several developments suggest physical and biological con- 
straints that automatically limit what kind of traits can (eventually) come 
to exist (McGhee 2008). Convergent evolution, which is when a trait is 
produced through evolution in multiple evolutionary pathways, seems to 
be commonplace. As an example, if the tape of life were to rewind, we 
would inevitably see some form of eyes (be they primitive or advanced) to 
come about. In fact, in our own evolutionary history, eyes have been found 
throughout evolution in different strands independent of one another, 
showing its inevitability (Morris 2003, 147-196). This, of course, is but one 
example, and there are many more in the literature (Morris 2003, 283-310; 
McGhee 2011). Whether this suggests that teleology is made more appar- 
ent, however, is debatable (Morris 2008). 

Second, let us assume for the sake of the argument that convergent evo- 
lution is invalid. Even in such a scenario, the aforementioned worries aren’t 
cogent. Having a probabilistic or chance-like operation in the universe 
doesn’t entail God doesn’t know what He is doing, nor does it undermine 
divine planning. It is perfectly within God’s powers to create a universe 
which works stochastically that needn’t negate God’s omniscience nor His 
omnipotence. To think that it does is only a false imposition of a human 
vantage point onto God, which is inherently problematic. These and other 
issues related to randomness will be looked into in Chapter 6. 


Objection 7 - evolution is naturalistic and atheistic 


Harun Yahya (2006), which is the pen name of Adnan Oktar, a famous 
Turkish apologist who has made debunking evolution his life’s mission, 
argues that evolution is naturalistic and atheistic. The notion that evolution 
is naturalistic is problematic because in Islamic thought there is the concep- 
tion of supernatural agency and forces such as God and angels. If evolution 
is considered an exhaustive explanation, it eliminates God’s integration in 
the overall perspective, which then ends up becoming a godless enterprise. 
Three things can be said of this. 

As a start, not only are such claims untrue, but they display a lack of 
understanding of what it means to be a scientific theory. Scientific the- 
ories uncover and explain the laws of nature or regularities which are 
identifiable in the universe. From an Islamic viewpoint, these observable 
regularities are instilled and sustained by God (Malik 2019). So, on a 
fundamental level, how we come to identify a scientific theory to equate 
to godlessness is an immediate problem. Muslims have generally had no 
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problem doing science because they understood it as unveiling how God 
runs the universe. 

It is also important to note how evolution is almost exclusively criticised 
with the charge of naturalism and atheism. Simultaneously, the notion 
of atoms, quarks, chemical reactions, gravity, forces and other scientific 
phenomena remain somewhat unscathed. If one wants to deny evolution 
with this line of argument, then they should equally deny the technological 
products that rely on scientific laws too, e.g. laptops, phones, and the inter- 
net, among others. Consider the following comment by Robert Pennock 
(1999, 333) in which he criticises Philip Johnson, a well-known critic of 
evolution, that highlights this double standard: 


Evolutionary theory is naturalistic in just the same way that all sci- 
entific theories are, in that they proceed without any appeal to any 
supernatural entities or powers. Given that this is true of science gen- 
erally, why should evolution be any special worry to the theist? If it is 
science’s naturalistic methodology that is inherently problematic, then 
Johnson should be equally worried about chemistry and meteorology 
and electrical engineering. He should also be concerned about auto- 
mobile mechanics, for this field too proceeds under the naturalistic 
assumption that God does not intervene in the workings of the motor. 
But surely no one thinks that these naturalistic sciences imply that God 
does not exist. 


Finally, an important distinction that can help this particular worry is phil- 
osophical naturalism (PN) and methodological naturalism (MN). PN is 
a metaphysical position that states that nature is all there is while MN is 
a position that defines epistemic limits and praxis of science. It can only 
understand the natural world while remaining silent on the existence of 
supernatural agencies. Theists can then comfortably adopt MN and treat 
evolution as a descriptive account of how nature works to create different 
species without negating the underlying orchestration that can be attrib- 
uted to God.*4 More will be discussed on the distinction between PN and 
MN in Chapter 6. 


Objection 8 — evolution undermines morality 


This objection was seen as a problem in Darwin’s time and resurfaces today 
with critics like Harun Yahya. There are two worries with morality in the 
context of evolution. The first worry is that morality depends on nature 
and may have some force as to what a natural behaviour is even though it 
may seem odd to us. So, if things like incest have some kind of evolutionary 
basis - say our ancestors practised this — then it may lend to some kind of 
justification as to why it may be deemed as appropriate. The second worry 
associated with morality is that under an evolutionary framework moral- 
ity loses its objectivity. The idea here is that if life was to be replayed then 
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what we consider to be moral principles, e.g. not lying, may not turn out 
to be true (given the different evolutionary pressures that may have arisen). 
Therefore, moral principles are completely contingent on life’s history, and 
thus aren’t set in stone (Ruse 2008, 202-207). The discussion of evolution 
and ethics will be discussed in detail in Chapter 8. But in short, the the- 
ological framework espoused in this work entails that morality is entirely 
dependent on God’s will and not on the natural world. God reveals the 
moral code He wishes for us to follow through revelation. This also implies 
that there isn’t anything intrinsically objective about morality. The will of 
God determines entirely what is morally right and wrong, and He can des- 
ignate and define them as He so pleases. 


Objection 9 —- Charles Darwin was an atheist 


A common way to refute an argument is by referring to the idea’s origins. 
The claim that is usually charged against evolution is that it came from 
an atheist, which in this case is Charles Darwin, and therefore Muslims 
should not adopt it. This is an example of what is known as the genetic 
fallacy. Just because an idea has a certain an origin that we disagree with 
doesn’t necessarily entail that what is being said is false. If dictators like 
Hitler, Stalin, or Mao (or even Satan if we want to push this example to 
the extreme) uttered the statement that two plus is equal to four, their per- 
sonal temperaments have no bearing on the truthfulness of what they are 
saying. Similarly, if Darwin was indeed an atheist and came up with the 
theory of evolution, his atheism has no bearing on what evinces the theory 
of evolution. 

Additionally, and more to the point, Darwin was not, in fact, an atheist, 
or at least not in the sense that critics claim him to be. Before he arrived 
at his conception of evolution, he was on track to getting ordained as a 
priest (Brooke 2009, 393; Osborn 2017, 26-28). He eventually lost some 
sense of religion and faith in God, but this doesn’t entail Darwin was an 
outright atheist (Bowler 2009, 146). Against the backdrop of the prevailing 
natural theology in his time, the loss of several family members, including 
his daughter Anne who he had a very personal connection with, and the 
implications of evolution being a merciless process, eventually made him 
lose belief in an omnibenevolent God (Brooke 2009, 396; Spencer 2009, 
100). Read charitably, Darwin had fluctuating thoughts but seemed to have 
been content as an agnostic (Brooke 2009, 394; Spencer 2009, 101). Critics 
who want to claim Darwin’s loss of faith as some kind of victory and basis 
for rejecting evolution are simply mistaken and misinformed. 


Conclusion 


In this chapter, we looked at the science of evolution, the history of the 
theory, and some criticisms that people usually raise against it. The theory 
of evolution, which Charles Darwin proposed it more than a 150 years 
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ago, stood the test of time with some modifications, and remains with us as 
the best explanation of our biodiversity. Darwin’s theory was merged with 
Mendelian genetics through developments in science and came to be known 
as Neo-Darwinism or the Modern Synthesis, and has since been the stand- 
ard interpretation of evolution. Neo-Darwinian rests on three principles: 


1 Deep time; 
2 Common ancestry; 
3 Natural selection and random mutation. 


Despite the success of Neo-Darwinian evolution, there are several scien- 
tific debates over the causal mechanics, i.e. the third principle. The critics 
have aptly referred to this potential revision of Neo-Darwinian evolution 
or Modern Synthesis as the Extended Evolutionary Synthesis. Regardless 
of whether the scientific establishment will take this up doesn’t undermine 
common ancestry, which entails that every biological entity, including 
Adam and Eve, had parents. Naturally, this will raise scriptural tensions 
for some people (as we shall see in Chapter 4). Finally, care needs to be 
taken in delineating the science of evolution with the other philosophical, 
historical, and socio-political concerns that unnecessarily cloud the under- 
standing of the theory. 


Notes 


1 When explaining the science of evolution, many textbooks refer to Charles 
Darwin, given that he was the founder of the theory. Some may notice that 
my reference to him in the first two sections are non-existent. This is done 
for two reasons. First, to avoid muddling the historical development of the 
theory with the science as it stands today. I prefer to keep the explanation of 
the science ahistorical. The third section, which covers the historical devel- 
opment, will make Darwin’s significance and contribution abundantly clear. 
Second, we are living at a time where our substantiation of evolution has 
far surpassed the time and conceptions of Darwin (who wrote on evolution 
nearly 150 years ago). Credit must be given and acknowledged where it is 
due, and Darwin does indeed deserve the title and fame people give him. 
However, relying on Darwin’s primary works to understand evolution in the 
twenty-first century is, in my opinion, obsolete. When looking at Darwin’s 
theory in hindsight as developed by him in his own time, we will come to see 
that it was incomplete. See Shanks (2007, 71-72) for similar observations. 

2 It is important to note that there are many layers between the genotype and 
the phenotype with increasing scale. When genotypes are expressed, there is a 
whole host of biological complexity taking place, which hasn’t been discussed 
here (Urry et al. 2016, 335-398). 

3 Nature also has examples of asexual production. One example is the dande- 
lion (Futuyma and Kirkpatrick 2017, 263). In such species, the genetic mate- 
rial is inherited from a single parent. 

4 Of course, this analogy should be taken with some caution. It precludes the 
possibility of mutation in the genetic material during the course of reproduc- 
tion, which is possible. 
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For a similar table, see Kampourakis (2020, 134). 

Recall from the beginning of this chapter, the difference between Darwinism 
and Neo-Darwinism will be made apparent in the history section. 

Also see convergent evolution, which is briefly discussed in one of the objec- 
tions in the last section (Morris 1998; Morris 2003; Urry et al. 2016, 479). 
It is important to stress that evolution has no direction and nor does it behave 
linearly. Some interpret evolution simplistically as a linear change in which 
species in a given time all evolve progressively towards a final goal. This is 
incorrect. Evolution doesn’t state that a species’ entire population will evolve 
but only some might, depending on genetic and environmental pressures. 
Evolution also isn’t goal oriented. The upcoming quote by Stephen Jay Gould 
should help better understand this point. 

That said, one should generally remain prudent with metaphors that convey 
scientific concepts (Bowler 2009, 12-13). 

This metaphor can also be straining. With new insights like horizontal gene 
transfer, one could argue that a better metaphor is the “web of life.” See 
Olendzenski and Gogarten (2009). 

As we shall in a later section, this isn’t entirely accurate. Some constraints 
limit what can and cannot be produced in the history of life through evolution. 
This should not be confused as a linear and temporal sequence from orangu- 
tans to humans. Instead, these are the end products of ancestry lines going 
through successive mutations. Keep Figure 1.5 in mind when reading the 
following. Orangutans and gorillas had a common ancestor, which resulted 
in certain genetic dissimilarities due to mutations. This is what is shown 
between the two chromosomes of orangutans and apes. A later ancestor of 
apes and chimpanzees went through something similar. An even later ances- 
tor of humans and chimpanzees follows suit, but with the two chromosomes 
being fused for the humans. We can see relative genetic similarities that are 
being carried over in time through which we can suggest orangutans, apes, 
chimpanzees, and humans as being linked by common ancestry. 

For specific references on human evolution, see Lewin and Foley (2004), 
Ayala and Cela-Conde (2017), and Delisle (2017). 

Moore (1981, 193-216) notes how such ideas were still influential until Dar- 
win’s time. 

This isn’t strictly true. Historically, the founder of genetics was Gregor Men- 
del (d. 1884), a Czech scientist who developed ideas about genetic inheritance 
(now known as Mendelian genetics) in the mid-nineteenth century. However, 
his work didn’t get much acknowledgement from the scientific community at 
the time. It was only resurfaced later on in the early decades of the twentieth 
century and was acknowledged to be an important contribution, particularly 
in the context of evolution (Bowler 2009, 260-268; Bowler 2015). 

As we will see shortly, this is one of the key differences between Darwinism 
and Neo-Darwinism. 

In the literature of evolution studies, this position is known as Orthogenesis. 
It should be stated that Lamarckism and Orthogenesis were two different 
frameworks which were competing with Darwinism. They had overlapping 
similarities but also had their respective differences (Bowler 1983). 
Historically, this was known as transmutation. Before Darwin, this was the 
general reference to evolution. See Eldredge (2008) and Galera (2016). 

To be historically accurate, Darwin was not alone in discovering this theory. 
He, in fact, co-founded the theory of evolution with Alfred Russel Wallace 
(d. 1913). I have intentionally avoided referring to Wallace in the main text to 
maintain ease of reading. Since this isn’t a historical work as such, and given 
Darwin’s almost exclusive association with evolution in the Islamic context, 
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my priority was simplicity. However, I believe that Wallace has been a some- 
what marginalised figure, and I don’t intend to further his absence from the 
discussion by ignoring him altogether. For the intrigued reader, I recommend 
Flannery (2018) as an excellent historical treatment of Wallace, where Darwin 
and Wallace agreed, and how they differed in their interpretations. 

As a point of caution, the term “Darwinism” has multiple connotations. His- 
torically, it is context-specific (Depew 2009, 326): “... one must constantly 
bear in mind that what the term ‘Darwinism’ means ina particular context is 
deeply affected by what it is contrasted with on that occasion: species fixity? 
common descent? inner drives? gradualism?” 

See Nei’s (2013, 2) observation of how this may have blurred the lines between 
Lamarckism and Darwinism: “If one accepts any form of inheritance of 
acquired characters as he [Darwin] did, the difference between the cause 
of variation and the result of natural selection necessarily becomes unclear. 
This is because the Lamarckian doctrine generates new heritable variations 
which are similar to the results of natural selection and the variations may 
be reverted to original characters when the environmental condition changes 
back to the original status ... This situation becomes worse if one accepts the 
blending inheritance to which Darwin subscribed.” 

Considered by some to be a refutation of Lamarckism, August Weisman, 
a well-known evolutionary biologist, famously cut several mice’s tails over 
several successive generations to show how latter offspring didn’t see develop 
loss nor shrinking of tails (Bowler 2009, 255). However, it is disputed how 
decisive this experiment really was (Gauthier 1990; Larson 2006, 123-124). 
Discovery of fossils leading up to humans and theories of human evolution 
was just beginning to develop at the time (Bowler 1986). 

When first conceived, Lamarckism fell out of favour with some academics 
for being too materialistic (Jenkins 2019, 107-195). However, in comparison 
to Darwin’s natural selection, reincarnations of Lamarckism, also known 
as Neo-Lamarckism, fared better because it provided a sense of order and 
direction in nature, which is why it gained renewed traction (Bowler 2009, 
236-238; Brooke 2012, 56). To be sure, Neo-Lamarckism carried other con- 
notations too. Moore (1981, 175) notes that individuals who minimised the 
role of natural selection were also called Neo-Lamarckians. 

There were other non-Darwinian and non-Lamarckian theories at the time 
(Bowler 2009, 207). 

Interesting to note is that Mendelian genetics wasn’t brought up to plug the 
holes in Darwin’s theory. It was initially thought to be an alternative par- 
adigm (Bowler 1983; Walsh and Huneman 2017, 3). However, scientists 
eventually realised that Mendelian genetics and Darwin’s theory was indeed 
compatible and overlapped (Bowler 2009, 266-273; Bowler 2015). 

For extensive readings on the Modern Synthesis, see Smocovitis (1996), and 
Mayr and Provine (1998). 

It is important to acknowledge the difference between logical dependence 
and evidential dependence. While common ancestry and causal mechanisms 
are logically independent propositions, they are evidentially connected. 
Hypothetically speaking, if no causal mechanics are warranted, it can lend to 
questioning the validity of common ancestry (Sober and Orzack 2003; van 
den Brink et al. 2017). 

I raise this point because Adam and Eve’s creation narrative is definitively one 
of the central concerns amongst Muslims as we shall see in Chapter 4. The 
only other possible implication that the evolutionary causation debate may 
have for Islamic thought is the inherent randomness in the process, at least 
as far as I can tell. Regardless, even if randomness is inherent in the process, 
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this poses no threat within the theological parameters adopted in this book, 
as will be seen in Chapter 6. 

However, even in such a scenario, it would not be inconceivable to think 
of a cataclysmic event where the stratum buckled causing buried fossils to 
be displaced from their original subterranean settings (assuming there is 
scientific evidence to back this up) (Isaak 2007, 133). Moreover, in such 
a scenario, one would have to find alternative explanations for the other 
evidence obtained from genetics, biogeography, homology, and other fields 
that point towards the same direction. For historical examples of similar 
scenarios, see Rudwick (1985), Rudwick (2010), and Montgomery (2012). 
To be sure, this is not to say that evolution is insulated from criticism but 
rather the evidence for evolution is so overwhelming that finding a single 
anomaly wouldn’t necessarily entail an immediate refutation of the entire 
theory. Evolution has significant epistemic inertia. Thus, one would have to 
revise a lot to account for all the available evidence that can’t be sweepingly 
forsaken for just a few anomalies as is common in science. For example, 
consider how Newtonian mechanics was unable to account for Uranus’s 
motion (Smith 1989; Ladyman 2002, 88). Rather than dropping Newton 
mechanics altogether, scientists suggested that another planet was perturb- 
ing Uranus’ trajectory, which was why their calculations were not aligning 
with the data. Upon further examination, Neptune, a planet unknown back 
then, was eventually discovered and explained the discrepancy they had 
with Uranus’ trajectory. 

For direction quotations, see Popper (1978). Critical perspectives on Popper’s 
understanding of evolution can be found with Stamos (1996) and Sober and 
Elgin (2017). 

As an analogue in Islamic theology, consider the field of hadiths. While the 
Qur'an is, Islamically speaking, believed to have been preserved without 
error (Qadhi 1999; Al-A‘zami 2003; Usmani 2007), the same cannot be said 
of hadiths (Siddiqui 2008; Brown 2011). This is why there is a whole inde- 
pendent discipline within which hadiths are analysed for their veracity and 
integrity. One principle within this domain is that if several transmission 
chains are individually weak but corroborate the same message, then the 
epistemic status of that hadith becomes stronger (Brown 2011, 92-95). This 
idea of corroboration is the same principle used to substantiate the theory of 
evolution. 

If Muslims are criticising evolution because of a mere difference of opin- 
ion, then it only opens problems for themselves. For instance, within Sunni 
Islamic discourse, there are different schools of jurisprudence — Hanafi, 
Hanbali, Maliki, Shafit — and creed — Ash‘arism, Maturidism, and Atharism 
(Jackson 2009; Abu Zahra 2012). At times there are pretty substantial dis- 
agreements between them. Given this point, if the objection of mere dis- 
agreement is applied on to Islamic discourse, it would entail that Islamic 
jurisprudence and creed are equally problematic. Since this isn’t a desirable 
conclusion, criticising evolution on the same grounds should seriously be 
reconsidered. 

Thus, theistic evolution — the thesis that God directed the evolutionary process — 
is a position that Muslims can happily occupy. To be clear, theistic evolution 
isn’t a scientific position. It is simply a position given to theists who adopt evolu- 
tion but know that it is orchestrated and directed by God. In the same spirit of 
Pennock’s aforementioned comment, I personally don’t see the necessity of this 
term because to be consistent we would equally need theistic physics, theistic 
electrical engineering, theistic chemistry, and so on. None of this is necessary. I 
am only using this is a term because of its prevalence in the literature. 


